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Com ormation and exchange decomposition in the age of the total area are, resp.: K,SO,, 43.2; Li,SO,, 42.7; 
Pesan poeta satan of lithfumn and potsssian sulfates LiSO..K SO, 12; KNOs, 0.8; LINQ), 1.3. | There are a 
and nitrates. G, A. Hukhalova, Mf. L. Sholokhovich, and invariant, points: a transition point at 440°, contg. 835 
A. G, Besgman. Doklady Akad, Nauk S7S:S:R-71, 287- (equiv.) % SOy, 58% Li; a transition point at 133 » conte 
01 1080). —The ternary system was investigated by the 1.09% SO. 44.55 Li; and a eutectic at 203°, contg. 1.0% 
‘ vious} polythermal method. The 4 binary systems were ine SO, 45,855 Li. here is a thermodynamic discussion of the 
vestigated prev: ly by other authors. The ternary dia- heat of reaction involved in the formation of the complex 

gram bas 5 regions where the solid phases and the percent~ LiSOy.K:S0.. Arild J. Miller 
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SHOLOKHOVICH, M. L. 
| \CO;-K,CO-BaTIO; and Ly 


Fusibility of th 


103. vaev’and M, L. Stolo- 
BaCOr Bate Be O ov State Univ., Rostov, a oF 
7 ‘ & wk. fF, G51); cf. FE A nae 
tems were investigated at temps. up to 1200°. 
ie ie . eae paaely Ni a,CO;-K1CO;-Ba TiO; isa stable section through ths 
vars 48 Nos. more complex system Na, Ba, K||COs, TiO;. . 
b. 255 1954 * regions of crystn.: a small region, 1.27% of the to a ae 
ae : Phy 1 Chemistry repre solid ‘soins. of NarCO, and K:CO2 crystallize out; and 
General ant Bees the remainder where BaTiO, is the stable phase. 


re, resp., a-BaCls (1.481% af the total area), 
each (CL “01% of area): a. and §-BaCO;, and BaTiO: 
(areas for latter 3 phases not detd.). A ternary eutectic m, 


TiO,, and 79.50% 
cad Arid J. Miller ig Oh. 
Meo ve 4% 


811° contains 11.25% BaCOy, 
n- 


BaCh. 


stoLomovtet, i. L. 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549820019 


USSR/Chemistry - Piezoelectric Substances Jun 52 


"The Fustbility of the System K,C03-Na,C0,-BaTi03," 
I. N. Belayev, M. L. Sholokhovich 


“hur Prik Khim" Vol XXV, No 6, pp 657-662 


The fusibility of the system Na,CO -K,CO -BaTio 

was investigated by the visual Solpthermic method 
through a temp range up to 1,200°. Fields of erystn 
of solid solns of sodium and potassium carbonates, 
occupying only 1.27% of the area of the system, and 
fields of ecrystn of barium titanate were detd. The 
system NaC0.-K,CO ~BaTi03 is the stable cross sec- 
tion of the prism a,X,Ba~11 720,580, 

ities tien 5. nee EOE IO 
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PA 228T6 


SEDLOKHOVICH, M. Le 


USSR/Chemistry, Piezoelectrics - Barium Aug 52 
Titanate 


“The Fusibility of the System BaClg- BaCt03- 
BaTi03," I. N. Belyayev, M. L. Sholokhovich 


"Zhur Prik Khim" Vol 25, No 8, pp 818-825 


Established, through a visual-polythermal inves-~- 
tigation of the fusibility of the triple system, 
BaC1.5-Baco -BaTi03 » that in the explored thermal 
interval the area of the liquidus corresponds to 
the crystn of 5 different phases: &BaCl,, oc- 
cupying 0.1% of the area of the system; PBaCl, > 


22816 
neem ea 
occupying 1.48% of the area of the system; of the 
areas of crystnaandf modifications of BaCO3 and 
BeTi0,. The fields of crystn of B Ba), f Bac03 
and BaTi03 converge in a triple eutectic point of 


the system, corresponding to 79.50% of PBaC13, 
9.25% of BaTic3, and 11.25% of P BaCO3. 


22876 
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SHOLOK SH QUICH, fA, 2, 


r : ° 5 3 - 8 ne 


. Fusion in. the’ “BAC BAC; EeTlOy systems 1. Nei: 
Belyacy and M. UL. Sholokhovich.. J. Appl “Chem 
25,9) Khim. 25; 818-26 

(1952); cf. CA. 48, 1780c. ~~Investigations: of the system 

by the visual-polythermal fusion method show that: in the 
temp. interval studied the: liquidus surface corresponds to = 
verystn. of 5 different phases: a-BaCleccupying 0.1% of the "-.- 
area of the system; 8-BaCl,' corresponding to 1.48% of the « 
area, and erystn. surfaces for the a and 8. modifications of: 
BaCOy, and for BaTiO;. . The erystn. fields of f-BaCts,.°. 
£-BaCO,, and BaTiO, meet at's ternary eutectic point for. . 

. the system corresponding to.79. 5% PECs, ae BaTi ie : 

-.. and 11 Bei es BaCOs- Bernard eae 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549820019-2" 


"APPROVED FOR RELEASE: 08/23/2000 


SHOOK AY Vics M.L- 
/ 


7 feciprocal system Gf eodiam and barium eblorides and. 2ffnCtiBaCOy Inte the teqnackes” BaChoNaChaiaGh. 
sad BO Lr Sestomntvich HaCOy with a-eutectle at 618 (NaCl, Bach, aud-2BaCl,- 

(Molotov State Univ. Borst). Slate ARES BoCO-NaCh28sCh.BaCo, sith a uitectic 
Khin., Akad. Nauk BoP, 134401953); cf, CA. at 623° (all 3 components). 

47, 0128¢.—The system Na, Ba |{ COy, Ci was detd. fer consists of 5 exyst. 
The binarles were redetd., and the surface jected area), BaCO, 
of crystn. of the quuternary deduced from 12 Internal NaCO, 8.4395, BaCh 8.08%, and BAaCk.BacO, 5.6859. 
In the This reciprocal spstem fs an example of ous paselng from a 


carbonates. N. Belvaey and ROT: 


aC), and 


the first time. 


planes and 2 diagonal and 1 adiagonal planes. 


binary Na;CO;-BaCOQ; there Is a eutectic at 686° with 37% disgonal to an adlagonal orientation. 


BaCQ, (all compns. in mal. 94) and 3 potymorphous trans- 
formations in the BaCO, brench at 811 and @82°, In the 
NaCI-BaC}, binary thece is a eutectic at 648° with 51.6% 
BaCh. In the NaCl-BaCo, there are eutectics at 814 and 
734° with 24 and 47% BaCoO; and a compd, 2BaCh,.BiCO, 
with a m.p. at 827°. ‘This comp. was obtained repeatedly 
in aa atm. of CQz, though in the earlier. report Toc, cif.) 
it was not noted. The diagonal cross section NaCl-BaCO, 
(D) has a eutectic at 696° with 44% BaCO, and 4 polymorphic 
transformation at 811° y-8 BaCO, (68%). The diagonal 
cross section Na;CQ,-BaCh is unstable and passes through 
-the crystn. fields of BaCO,, NaCt, and 2BaCh.BaCd, the 
branches intersecting at 
and B1% BaCi. The diagonal ¥ divides‘ the reciprocal 
system inta 2 independent ternaries:: -NaCl~BaCO;-Na:COs 
(a) and NaCl-BaCl,-BaCQ, (5). ‘In a the melt solidifies 
in a single eutectic ‘nt 502° with the 3 compe tents. The 
ternary 6 is further subdivided by the adis oma! NaCl~ 
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The Equidas of the system 
feldes N2Cl 26.10% (of total prro- 
42.91% Cy 26.83, 3 62, « 4.56). 


1. Bencawitz 
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BERGMAN, A.G.; SHOLOKHOVICH, H.L. 


Reciprocal system of the adiagonal-zonal eutetic type, composed of meta~ 
phosphates and sulfates of lithium and potassium. Znur.ob.khim, 23 10.7: 
1075-1085 Jl '53. (MLBA 6:7) 


i. Rostovskiy Gosudarstvennyy univesitet imeni Molotova, 
(Systems (Chemistry)) (Phosphates ) (Sulfates ) 
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~““Gomplex formation and exchange decomposiiontin he 
reciprocal system af the pyrophosphates end molybdates of 


Sodium and potassium, I. N. Belyaev and M. L. Sholo- 
sana. hovich (V. MT Molotov State tae Rostavy>" Share oa 

“eancmet Khim. 23, (265-7aloon).——A chem. compd., m. 
830°, having a 1:1 compn. is formed in the binary system : 
~NUP:O-{Na:MoQ.. The crystn. surface of the re- 
ciprocal system K, Na | MoO,, P.O; consists of the fields 
for the solid solns. Na(K,)P,0; and ‘Na;(Ky)MoQ, which 
idécomp. into their componenta within the system, aud the : 

. Held of the compd. (Na;MoO,);.Na,P,0;. The system has 2 , 
ternary eutectics and a ternary trausition point. 
; . J. Rovtar Leach 
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nen ee! 


# Rea srulenece of an: a Tadlagohit boi ree oar roe 
; Bergan, Awl. Kilova; ort Me L.- Sholokhavich: Dob: 
‘tady Akal. Nauk SSR Stay, 
+? fand Bukhnlovi, Gd: Fc 108 10386 f—Adllagona belt entection; 
7 re "type syatenis are. Uidse hwhic nes Contrecting the represen 
SR. + tative points of the coni ues oa‘ opposite sides of the sques 
“Torut a chitesti: spatem?: 28-8 E, a sepisits POs and Li, KIISO; 
EVO Disgreans- of. those: 8y stems: explain’ all. reactions: 
tween’ cemporcats wid Samplexes!: Reaction of aay; 
‘Seopa results, fu: complex Jormation cig. “SLi 
KPO.) 5, KS; FALIPOD: EHO. 
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USSR/ Chemistry 
Card 1/1 Pub. 151 - 4/38 


futhors : Belyaev, I, N.3 Sholokhovich, M. L.; and Barkova, G. V. 


Mean et notte 


Title : Reaction of lead titanate with: salts in fusions 


Periodical : Zhur. ob. khim. 24/2, 211-215, Feb. 1954 


Abstract : The results obtained during the study of the reaction. between PoTi03 and salts — 
of various monovalent metals in fusions are presented. The study was conduct- J 
ed at temperatures up to 1100° by means of a visual-polythermal fusibility ; 
method. The effect of increased temperature on the volatility and decomposi- 
tion of PbTiO, is exvlained. It was established that PbTi03 in fusions with 
sodium and Sotasolan fluorides, silicates, carbonates, molybdates and tung- . 
states forms certain eutectic systems which can be used for the formation of 
PbTi03 monocrystals in melted media. A great analogy between the chemical ~ 
properties of PbTi03 and BiTi0, was established, Seven references: 6-USSR 
and 1-Japanese (1950-1953). Tables; graphs. 


Institution : The V. M, Molotov State University, Rostov/Don 
Submitted +: September 26, 1953 
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Abstract 7 


Institution : 
Submitted H 
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USSR/ Chemistry - Fusibility 


Sholokhovich, M. L., and Belyaev, I. N. 


a a ent aa tee mee tend 


Reaction of barium titanate with salts in fusions 


Zhur. ob. khim. 24/2, 218-22), Feb 195k. 


The results obtained during the investigation of the reaction between BaTi03 
and fluorides, silicates, carbonates, pyro- and metaphosphates, metaborates, | 
chlorides, molybdates, tungstates and other salts of alkali and certain dival- IE 
ent metals in melted state, are tabulated. Of twenty~six systems representing @ 
diagonal sections of ternary systems nineteen were found to be stable sections | 
suitable for the formation of BaTi03 monocrystals in melted media. The chemi= 
cal bond, which reflects all eeooeetias of elements, was used as a basis for “fs 
the classification of ternary systems and theory of solubility of salts in 
melted media. Thirteen USSR references (1873-1953). Tables. 


The V. M. Molotov State University, Rostov/Don 


March 4, 1953 
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Abstract 
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= 


Bergman, A. G., and Sholokhovich, M. L... 
Anion type complex formation between pyrophosphates and. oxygen salts of. 
the type Medi} (Me 2S, Mo, Cr, W ) of potassium and sodium. 


ghur. Obehchei Khim. 2h, Ea. 4. 593 - 597, April. 1954 


Data obtained from the study of eight binary systems and the experinental iii 
material regarding melted salts indicate numerous cases where sodium — 
salts show a greater tendency toward complex formation in comparison 

with corresponding potassium salts, All tested systems in which potass-— 
{um salt was present showed no complex formation. These results indicate _ 
the great difference in the chemical composition of sodium and potassium 
salts. Eleven references; all USSR: 7 since 1951, h of ‘earlier date. 
Tables, graphs. 


The V. M. Molotov State University, Rostov/Don, USSR 


Noverhber 17, 1953 
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Chem. U.S.5.R. 24, 2 ha ere 
See CA. 4 9, 20315. HLH. ; 
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USSR/ Chemistry ~ Fusiblility 


Card tL 
Authors : Sholokhovich, M » and Bergman, A. G. 
Title : ‘Complex formation and double decomposition in a system consisting of 


sodium and votassium pyrophosphates and tungstates 
Periodical : Zhur. Ob. Khim., 24, Ed. 6, 936 ~ 946, June 1954 


Abstract * Using the visual-polythermal fusibility method, the authors made a thoro-. ” 

ugh investigation of the fusibility diagram for the system Na, K wO,, 
P207. A fusion was established between the sodium tungstate'and pyrophos—- {im 
phate in a ratio of 1:1 which melted with consequent decomposition at : 
767°, A fusion existed between the sodium and potassium tungstates in.a 
ratio of 1:1, which melted with decomnosition at 689°. The system had 
five ternary invariant points, one binary invariant point and one point 
of double descent. Three references. Tables, granhs. 


Institution : State University, Rostov/Don 


Submitted : January 29, 1954 
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SHOLCKHGYICH, MM. L. “3 ie 


USSR/Chemistry Crystallization 


Card : 1/1 Pub, 151 - 5/35 
Authors : Sholokhovich, M, L,, and Belyaev, I, N, 
Title Reaction between barium titanate and sodium and potassium fluorides _ 


and pyrophosphates : 
Periodical ¢: Zur, ob, khim, 24, Ed. 7, 1118 - 1123, duly 195) 


Abstract : The chemism (chemical affinity) of the reaction between BaTi03 and 
sodium and potassium fluorides and pyrophosphates (NaF, Po07, KF, 
F207) is discussed, The crystallization surfaces of Na),F. ~ Na),P207 - 
(BaTi03)2 and KjF), ~ KjP207 -.(BaTi03)9 - systems was investigated by 
the visual polythermal fusibility method at 1100° and the. results are 
presented in graphs, Three USSR references, Tables, — 


Institution : State University, Rostov/Don 


Submitted : March 25, 195) 
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: - + Ee oe 
ae eae ee a (FivA et eee au ae 
eg teed ae y Abbe ge oe SO a ES a ay case eigen 
a > ron a = Al ae Aa Fe * as a may 


i 


Ne op eee ee . 
ira: Singular irreversibly reciprocal system, With strauncation, 
of chlorides and sulfates of lithium and thallium, A.G.B. 
"_mangnd Bi. L. Sholokhovi tate Univ., Rostov-dn-Don 
Zhur. Obsheeercey 55}; J. Gen. . 
U.S.S:R. 25, 423-(1955X Engl. transiation).—The crysta,. 
surface of the system consists of 5 fields, LiCi, TiC1, LiSO.,. 
|, TSO, and LiSO-ThSO. ‘and contains 3_nonvariant! 
points; eutectic £,, m.p. 326°, 05% ThCh, 34% LiCh, 1%: 
LiSO, with LiCl, Ci, and LiSO,as equil. phases; ‘eutecs; 
tic Ez, m.p. 330°, 66% THCh, 3% LiSO,, 3h fo THSO,, with] 
TiCl, TLSO, LiGO-ThSO, as cquil. phases: transition : ow 
point P, m.p. 338°, 68% ThCl:, 2% LiSO., 30% ThSO, : es ‘ 
‘with TiCl, LiSO,, Li:SOgThSO, as equil. phases. hel ‘ : : 
diagonal section LgSOr-ThSO, is the stable section of the! : % 
systan. The double salt normally melting without de-! 4 
i compn, melts with décompn. in the system. The strati- 
fication lens is located along the stable diagonal and eccupies- 


= 
oe ff 51.7% of the area between £ and 02.60% LiSO, on “ee “3 


. diagonal and covers 2 crystn. fields, LiSO, and LisOu-{ 
TLSQ.. The lens is asym, The ridge in crystu. area 
Li;SO,-TLSO, becomes polysingular on lovee of temp. 

Vv. jt 


soli ony oe cenegnieteien mene 
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“7 43584" Interaction of Lead Titanate With. Sodium and : 

af Patassiuus Silicate. Vaatmodehwie Nthriata svinten 8 sili- 

} kataml natriia i kaliia, (Russian.) M, L. Sholokhovich and 
CG. V. Barkova. Zhurnal Obshchet Kini 7.-23,sn0«Fejuly 
1955, p. Idou-2265, . Be. ahs 
Investigates the reactions in the ternary system Na.SiOe- 
PbTiO.-K3SiO (in fused stute) for the purpose of. determining 
the possibility of growing PbTiO; monocrystals, Tubles, dia- 
grams, graphs. @ ref. : ae 


Sane: Seselarsa de hors a te 
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CADE. ON Heri, WEA. 


ISI TL RE STEP PE TP 


4; Phase diagram of the system Na*-K+-P--TiG,--,' \ ane 
yt J. Sholokhovich. J, Gen. Chem. USSR. 28, 1841-7 re ee 
1. tra on).—See C.A. 50, O846f. ‘ ig 


wre 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549820019-2" 


"APPR 
OVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549820019-2 


CholaKhovich,M. bk 


aor COMPLEX FORMATION AND INTERDECOMPOSITION IN 
i * INTERACTION SYSTEMS OF, SODIUM AND POTASSIUAL 
FLUORIDES, M, L. mola 
Rostov-on- Noa Stats Univ.). zhasUsonchat Rema. 28, 
So {QUGSTTISSo) Oct. (io Rugstan) 
° Ce Metatitanates of sodium asd potassium were obtained. 
ton systems Na, TiOy 


< Melting Stiagrame of tha interact 
tigated by viauel- 


wy ee eo TAS TOG and HagTlOyNaF-were-inves 
mo, °° polytiershal melting methods. Studios extablished that AEBS 
corabinations of acdium Htarates and potassium titanate 

fn the ratio of 1:1 molt without decompanitios a? 908°C. reap be : 
Sodium tltanats and sodium fluoride in the combination © BY sees ; 
SNajTOy2NaF melt without decomposition at BNC. Sia 
Boundaries of the crystallization one Inside the com>: eat 

nd combinations of Na,TiGyK, TIO, and aNa,TIOs = 
shed, and four triple non-variant polats, ree 
a threa tranaitery 


ponects; 8 
2NaF wero estabil 
of watch one had eutectic properties an 
ones, wore found, (tr-auth) Pes eda ay a 


Pas ARN LEY ERMA WAL Ba ant LOY Seige 
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Dpto nim Hehe or, 
USSR/ Chemistry ~ Alkali metals 
Card 1/i Pub, 22 = 24/45 


Authors + Sholokhovich, M, L.; Lesnykh, D, S,; Bukhalova, G, Ae} and Bergman, A.G, : Soy 


Title $ Stratification in fusions of mtual systems with participation of salts 
of first and second groups 


Periodical 1 Dok. AN SSSR 103/2, 261-263, Jul 11, 1955 


Abstract t Experiments conducted with Na, Cs, Li and other metal systems showed that 
one of the conditions leading to stratification during the fusion of these _ y 
elements is the greater difference in ‘the polarizability of the cations and. ~ 
enions of the components, The most vivid difference in the polarizability... 
was established among ions with 8 or 2 external electron layers and ions with © 
external electron structure consisting of 18 or 18 plus 2 electrons, The 
effeot of fluorides on the prevention of stratification in liquid phases is 
explained, Nine USSR references (1929-1946). Graphs, yo ; 


nstitution : Rostov/Don State University im. V. M. Molotov 


resented by : Academicinn I. I. Chernyayev, May 13, 1955 © 
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_HOLOK Hoviaid, M1. 4. 


a! 
é 


7 Yoteraction of the titanstes and molybdates of potassium and: 0; 
J iced in melts, tN. Bervary, M. ¥. Seorosrey axp GY. ey ant 
_BAaRsova, Zhur, Neorgan. KAS nek for WOcOec (1956) 2 eS 
visual polythermal method was used io investigate the reciprocat ght 
_ System K,Pb-TiO;MoOy The systan is 2: quasi-stable profile 
of the four-component reciprocal system PbO-KiO-TiQ,-Mooh: 
In this system, in addition te the four salts forming strictly ter- 
nary reciprocal systems, two additional products of interaction - 
are formed, TiQ, and PbO-PbhMoQ,. The results of the work 
can be represented in the form of a regular tetrahedrén in three. 
dimenstunal space. The ternary sy 
by phase diagrams on the faces 
complex systems, 
Ggure. 
tions an 
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TE FS 


Category: USSR / Physical Chemistry 
Thermodynamics. Thermochemistry. Equilibriun. Physico- 
chemical analysis. Phase transitions. B-8 


Abs Jour: Referat Zhur-Khimiya, No 9, 1957, 29941 


Author : Sholokhovich M.-L-, Barkova G. V. 

Inst : not given 

Title ¢ Interaction of Metatitanates of Sodium and Potassium with Salts in 
Fusions 


Orig Pub: Zh. obshch. khimii, 1956, 26, No 5, 1266-1272 


Abstract: In the systems, investigated by the visual-polythermal method, of 
Na, TiO, -Na,Cl.; K TiO. - K Cl: Na.TiO: ~- Na,Cr0,, K,fi0, - K Cro,, 
K.Ti0. - K_SO0., Na TiO. - Na SO,, Na TiO - Na,WO_, K. TiO: = K,WO., 
Na Tid - Na MoO,, K,Ti0. - K MoO stratification has been ascer~ 
tained over a wide range of concentrations. In the Na-systems strati- 
fication regions are considerably wider than in the systems with Ke-salts. 
In the systems of meta-titanates and meta-vanadates of Na and JA solid 
phase of TiO, separates. The authors consider these systems the in- 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549820019-2" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549820019-2 


tana' 


ELS Ne eR el: hem est 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549820019-2" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549820019-2 


cee daetglipegctepeieteaeehe epeniend et ee eS es te _ 


USSR /Physical Chemistry. Crystels. B-5 
Abs Jour + Ref Zhur - Khimiya, No 8, 1957, 25081 


Author z &.L. Khodakov, M.L. Sholoekhovoch, Yr.G. Fesenko, O.P. Komarov 
Title : Monocrystals of Strontium Titanite. 


Orig Pub +: Zh. tekhn. fiziki, 1956, 26, No 11, 2505 - 2507 


Abstract : The monocrystals of SrTiO. (I) were prepared by crystalli- 
zation 1) in a solution of I in the melt of potassium fluo- 
ride and, 2) in a solution of I in the melt of a mixture of 
60 mole % of NagCO3 + hO mol. % of K,C03. Crystals prepa- 
red by the 1st method are quite transparent, of light yellow 
color and are confined within faces 100} » the edges being 1 
mn long; the structure is that of perovskite with ideal cu- 
cells; the refraction index is 2.35, the x-ray density is 
5.12, the picknometer density is about 5.0. Crystals prepa- 
red by the 2nd method are less transparent of a smoky color, 
the prevailing faces are {1.00} and fy , and they contain up 
to 007% of Fe; their x-ray density is 5.1h. The dielectric 
properties of both these kinds are somewhat different. 
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Me . $46,883 : 697.2202): 
: S7fas1. _ PREPARATIQU AND PROPERTIES OF SRLE CRYSTALS: 
; OF LUTION# OF BABIUM'AND LEAD TEPANA EGARD - 
OF SINGLE CRYSTALS.OF LEAD TITANATE.. MLL .holokha wich, ; 
: Fesenko, O.P.Krameroy and A.L.Khodakov.~ oat 
i Dokl. Akad. Nauk SSSR, Vol. 111, No. , 1025-8 (1956). “In Russian. 4 
Molting isctharnis In the KF—BaTiO,—PbTi0O, system were = 
determined up to 950°C and conditions for growing. titanate crys- 
tale studied. The largest cbtained were brown-coloured irregular | 
cubes of up to } mm edge. Some of the amaller erystals produced | 
were bright yellow and well formed. Losa of PbO and PbTiO, by ; 
volatilization was troublesome and a viscous flux PL(BO,), wae {ried 
F -so as to reduce it. Melting curves for this with PbTiO, and { 
i PbTiO, . PbO both showed .minima near 00 mol.% Pb(Bo,}, and 4 
f 640°C. Well formed bright yallow. PbTiO; crystals, 1-2 mmi cubes, 4 
density 7,3 g/cm’, refractive index 2.71, wera grown. The Curie 4 
_ point of a crystal grown from's KF-fluxed 50% BaTiO, 50 PbTiO, 
melt was 190°C, which by comparison with polycrystalline speci- 7 
meng suggested a:‘PbTiO, content af 18.46. This difference in , 
_ composition of initial melt and crystal was ascribed to logs by 
: volatilization. At 26°C dielectric. constant waa 480. Structure at 
Do’ C was perdvekite type with a = 3.905 ¢ = 4,037 A, foc ihe, aoe 
: : C.H.L. 


site eon teen 


H 
Hy 


tease ¢ ag0 TREE EE 80 ep man tere = TN S emee 


om 
cape ee NT 


paras CRD PRICE 


APPROVED FOR RELEASE: 08/23/2000 


CIA-RDP86-00513R001549820019-2" 


"APPROVED FOR REE Oe coe tees yak zane Binaries 2 


aE ares SEAS: 


gayszfon/on/oa/e 
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Ye. Ge, and Kram OVS. eos 


” preparation and dielectric ‘end ‘aptioek 
properties of single ahaa of the. solid 
solutions Sageee ds eee 


Rost icistallove doklaay na Pervom ‘soveatichant 


po rostu kristallov, 1956 g. HeeooMs Izd-vo 
AN SSSR, 1957, 294-304 

Monocrystais of Batids, SrTi0, and. -(Be-sr) 0, 

trom: 95 to 50%. BaTi0,) were: ‘grown from KoFo melts, in view: 


og the theoretical and practical’ interest: ‘of these seignetto— 
.., electric materials. This method is: ‘based: on the study: of the 
ao nae ~ aaa ~ clas bak ty the authors . up t 
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- | 3/564 57/000/000/022/029: 
'.. Preparation and... ee. + D258/D507 Ee a 


'"-4400°c, which showed that this system contains a continuous. 
series of solid solutions (Ba-Sr)Ti0,. Measurements of dielec- 


i “tric permeabijity and the loss angle at temperatures from 
|| =180~ to +150 C@ showed that the dielectric properties of 
“ (Ba~Sr) 210, orystale change considerably with temperature, 


Be similarly to BaTi0.3 furthermore, prior to thermal treatment, .. 


the monocrystals exhibited only weak seignettoelectric properties) 
put became typical seignettoelectrics after heating at 1350°C.. 4 
. Xeray and optical examination showed the solid solution crystals 
.. to be almost ideally cubic, anisotropic, and those not subjected 
- to heat treatment contained domains at temperatures considerab 
‘ sbove which the dielectric permeability reached a maximum. «The: 
‘domain structure disappeared at. higher temperatures. ', There-aré 
9 figures and_4 tables. ee aa ae Vie fame ae te 


| ASSOCIATION: . NIFMI pri Rostovskom n/D.Gosudarstvennom 
ae * . universitete:. (NIFUI,: Rostov-on-Don State 
ee University) EN a Fae, ee eS 
Gard 2) Oh bts et 
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SUBJECT? USSR/Luminescence BG-3-1/26 
AUTHORS: Novosil'tsevs N.Sos Knodakov,s Aabey Sholokhovich, MoLes 
jieneaene oe 
Fesenk0, Ye.G. and Kramaroys O.Pe : = 
TITLE: The Cultivation and Investigation of Ferroelectric Monocrystals 
(vyrashchiventy® i issledovaniye nonokristallov segneto= 
elektrikov) 


PERIODICAL? Izvestiya Akademii Nauk SSSR, Seriy® fizicheskay®s 1957,Vol 24 
#3, pp 295-304 (USSR) 


ABSTRACT: The Scientific Research physico-Mathema tical Institute at the 
ROSTOV/DON State University has studied the interaction of 
parium titanate s strontium titanates lead titanate and lead 
zirconate with & series of suds tances 4n the molten state. A 

number of suitable salty solvents for the above mentioned sub- 
stances and crystallization conditions have been established. 


Several methods for cultivating crystals of barium and stron- 
tium titanates and girconates were applied: 


Bo Monocrystals of BaTiO and SrTiO were obtained out of 
a molten mixture of sodium & a potassiu carbonates and poly- 
card 1/4 erystallic parium and strontium titanates. These monocrystals 
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48-2-2/26 
TITLE: The Cultivation and Investigation of Ferroelectric Mono- 
crystals (Vyrashchivaeniye 4 issledovaniye nonokristallov 
segnetoelektrikov) 


Thus BaTiO crystallization out of molten salts yielded va- 
rious modifications of crystals with anomalous ferroelectric 
properties: By varying semperature conditions, it #as8 
possible to grow eryatals with different values of the c/a 
ratio, including non-ferroelectric crystals. 


It was later giscovered that these erystals can be carried 
through the whole series of states by means of thermal 
treatment. 


Monocrystals of Srti0, were obtained by two methodst 


1, Out of a molten mixture of polycrystallic Srtid, with 
potassium fluoride, and 

2, Out of a molten mixture of polycrystallic SrTiO, with 
50 % of sodium carbonate + 50 % ef potassium carbonate: 


The monocrystais obtained vy these two methods differed in 
their dielectric properties. 


Monocrystals of solid solutions of the (Ba,Sr)Ti0, type were 


obtained out of corresponding mixtures of barium and stron- 
Card 3/4 tium titanates and molten potassium fluoride. Dielectric 
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SUBJECT: USSR/ Luminescence 48-3-2/26 
AUTHORS: Fesenko Ye.G-, Kramarov 0.Po,s Khodakov A,L.and Sholokhovich ML. 
TITLE: Some Peculiarities of Monocrystals of PbTiO, and Monocrystals 


of Solid Solutions (Ba, Pb) Ti0 (Nekotoryye sobennosti mono- 

kristallov PbTiO, 1 monokristAllov tverdykh rastvorov (Ba, Pb) 
Ti0,)« ? 

PERIODICAL: Izvestiya Akademii Nauk gsssR, Seriye fizicheskay4s 1957,Vol 21, 
43, pp 305-310 (USSR) 

ABSTRACT: Phe authors obtained various monocrystals of solid solutions of 
the (Ba,Pb)Ti0, type containing aifferent ratios of components. 
Monocrystais of PoTid, were obtained out of a molten mixture of 
sodium silicates and lead metaborate. 
All crystals belonged to the perovskite structural type with 
tetragonal cells. Spontaneous deformation increased with the 
increase of the lead content. Phe temperature course of the 
paremeters of PoTio, and (Ba, Pb)Ti0, is evidence of the pre~ 
sence of the phase ransition of the first kind. 


The presence of domain atructure was established for crystals 
cart 1/2 
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PosR/Electricity - Semiconducto:s 
i 
Referat Zhur - Fizike, No 5, 1957; erhy 


* Abs Jour a 
‘a M.L., Fesenko Yeot.; 
A.L., Sholokhovich, : 
thor Khodakov, Alo, 
i Kramarov, O-P. eer 
; i i f Bariun 
nant : P i estals of Solid Sclutions 9! 
‘od i Single Cryst s ny 
Te sega Seni and Their Dielectric and Optic 
Properties. 
25 ..82 
Orig Pub Dokl. AN SSSR, 1956, 108, No 5, 825-323 
i ati i single crys- 
- Report on the production and investigation rahe reer nn 
ee tele of solid solutions of barium end ekeee ghpeinctens 
sere gr from solutions mixt 
i rystals wers grown Ire uae shes 
Te aod eto aa titanate in potassium pene 
a ting the latter at the crystallization sa oe 
Bee oles solution with subsequent slow cooling 
t idification. 
total solidifica wis 
arene — made of the structure of the single 
Card 1/2 
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erystels, and of their optical and electrical properties. 
After heat treating at a temperature of 1350° for two 
hours, the single crystals with various contents of Dari« 
um titanate and strontium titanate displayed the follo- 
wing ferroelectric properties: the characteristic depen- 
dence (with maximum) of the dielectric constant ( € ) on 
the temperature, and the nonlinear dependence of the pola- 
rization on the electric field intensity. Using a polari- 
zation microscope, the regions of spontaneous polarization 
were observed. The mxima of £ were observed at the same 
temperatures, as in polycrystalline specimens of the cor~ 
responding solid solutions. At low frequencies [50 ~. 10 
cycles), a frequency dependence of < was observed, but it 
vanished after heat treatment. 

On the basis of the electric, optical, and X-ray data, 
it is concluded that the investigated specimens represent 
single crystals of a continuous series of solid solutions. 
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Producticn of Mono-Crystals of Lead Metatitanate From 78 -3-5-27/39 
PbO-Bo03-Pi09-Melt 


melts [50;$ PbO + 50% By0,]- [20% PLTiO5| : [50,; PSO + 
+ 50/5 3905] - 40% {75% PHO + 256 7109] 


The easy solubility of PtTi0, in the melt of PbO 350-5 

the ready crystallizability be relatively low temperature , 

and the transparency of the crystals,as well as ths 

relatively low electris conductivity of PbTiO.) allcw one to 

recommend thig manner ef production from the PES--B502-Ti05 
system. 

There are 5 figures, 2 tables, and 10 references. & of 

which are Soviet. 


SUBMITTED: May 3, 1957 


AVAILABLE: Library of Congress 
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i. Sincle eryst:Isew-Freparation 2. Single cpyst 
enslycis 3. feed metetitenats crystalseelradustion 
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24(3),24(2) 
AUTHORS: Ehedakey, As Le, Sholokhovich, M. Le sov /48-22-12-8/33 
- —_ 
TITLE: Preparation and Dielectric Properties of Single Crystals From 


Some Solid Sclutions of Titanate and Stannate of Barium 
(Polucheniye i dielektricheskiye svcystva monokristallov 
nekotorykh tverdykh rastvoroy titanata i stannata pariya) 


iya Akademii nauk SSSR. Seriya fizicheskaye, 1958, 


PERIODICAL: Tavest 
Vel 22, Ne 12, pp 1445-1448 (USSR) 


te? 


ABSTRACTS in preparatory works (Refs 7-9) the authors obtained singie 
rystals of solid (Ba-Sr)Ti0,+ and (Ba-Pb)Ti0,~ solutions. 
Phe first attempts, however, %o odtain single’crystais of 
Beli oe preved to be cons: iderably more aifficult. 
i of potassium fluoride was used as a solvent to obtain 
pe Orr of isomorphous ae -BaSn0, mixtures. This was 


one vy eee on the surface investigation af the crystallization 
Arogs ction of K. oF o7Batio, -Besn 1059 pecause & continuous 


f a number of solid pati 0. ;-BaSn0,~solutions was 


in this process. Figure i shows a few crystallization 
existence of a phase of isomorphous BaTi0,-BaSn0 ,~ 


Card 1/3 
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pation anu Dlelentric Properties uf Single SUV /48~22~7 2-8 /33 
rom Some Solid Seiutions of Titanate and Stannate of Bariun 
mixtures in a frozen melt was also confirmed by Ye. G. Fesenko 
vith the aid of X-ray structural analysis. Two series of 
experiments were carried cut: in the first One, mixtures of 
FatO, and 5r.0, of different concentrations and previously 


.NuGaed at 1200°, were employed as initial material. In the 


‘Ond. Series of experiments, previously prepared polycrystalline 
eolid Bal..0,~BaSn0,-solutions of corresponding concentration 
om) 
were smpicyed, Data on crystals prepared are given in table 1. 
Cxystal cemposition data soneerring a second series of 
ex<pérliments show how diffieoult the exchange of Tid, by Sn0, 


e3lid BaTl0,-BaSn0,-solutions is. A thorough 
e tsantion cf Batio, + Sn0, is carried out. 

obtained sc far show that in the preparation 
of a sontinuous series of solid BaTi0,~BaSn0 - 


3 


sviniksans, the BaSnO0,-sontent of wnich exceeds 10-11%, an amount 


Zz 
a 
Gana 2/3 Lf S2C0, ceing stoichiometriz as to 520, shouid be added to the 
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rties of Single SOV /48~22-12-8/33 
ions of Titanate and Stannate of Barium 


BaTiO,+Sn0,-mixtures. The dielectric properties of the 


‘ 3 
crystals obtained were measured at the Q-meter (kumetr) 
a fo: 10° aycles, at th. [fveN-2 bridge at 10? cycles and at the ‘ 


unbaranced bridge at 50 cycles. The reversible dielectric 


constant wag measured at f = 10° cycles and a 25 V on™! voltage 
ef the alternating field. Oscillograms were recorded in the 
usual manner, Dielectric parameters of the second experimental 
series, containing up $: 11% BaSnO,, were not investigated. 
small extents cause additional difficulties. The authors 
No So Novosil'tsev for the interest displayed. There are 
gures, 2 tables, and i0 references, 9 of which are Soviet, 
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24(2) 
AUTHORS: SholeknoTach, Me Les yartianeva, Vols gov /A8-22-12-9/33 
cara: 
TITLE Trees. aetaen Ot she Peo - Ba0 - B,9, - Tid, Systen < 


{Tegledovantyé sistemy P2O ~ Bad - B,0; - Ti0,) 


2g hiya heademii nank SSSR. Seriya fizicheskayas 1958, 
22, Ne 125 PP ~Ad9-1452 {USSR} 


paper she interettion of lead» and barium 

titanates is investigated. The 
explain the effect of these porates on the 
pavium titanate and iead titanate solutions 
tty of obtaining them in the form 


Pity 
aspextive meit. The PLO - Tid, - 


om ima melt is a complicated 4-component system 


nted graphicaily as a tetrahedron. Data are 
ce of the orystallization cross 
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Investigation of the Pho - Tad - 50, - TiO, System SOV ,45-22-12-9/33 
The oplog section sides und 24 internal sections were 

’ investigated, The arrangement of the sections iz shown in 
figure 1 and the data on the sections and side faces in figures 
m4, Figure 5 shows the dielectric constant course of 
temperature and also the composition of the melt employed for 
the preparation of (Ba~Pb)TL0, . Table 2 contains data on 


crystais. The formation of crystals was confirmed for each 
single case by Ye. G. Fesenko by means of X-ray structural 
analysis. The crystals obtained have a perfect shape. The 
erystais from all the experiments were investigated after 
annealing for 2 hours at 7200°. Measurements yere made at the 

Q-meter (kumme tr) at a frequency of 10° cycles. The 
authers’ thank N. S. Novosil'tsev for the interest displayed. 
There aze 5 figures, 2 tabies, and 6 references, 4 of which 
are Scviet. 


ASSOCIATION: Nauchnt-issledovatel‘ skiy fi gikoematematicheskiy institut pri 
Rostavskom-na--Donu gos, universitete (Scientific Physico- 
Mathematical Research Institute at Rostov~na~-Donu State 


University) 
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SOV/70-4~1-18/26 
Novosil‘tsev, N.S. (Deceased), Knodakov, A.K.,. Sholokhovich, 
M.L., Fesenko, Ye.G. and Kramarev, O.P. + 


TITLE : Experimental Work on Growing Single Crystals of Ferro- 
electrics (Opyt raboty po vyrashchivaniyu monokristallov 
segnetoe lektrikov) 


PRRIODIGAL: Kristallografiya, 1959, Vol 4, Nr 1, pp 101 ~ 108 (USSR) 
ABSTRACT: General review of work on (Ba, Pb)(Ti, av )Oz ferro- 


electrics. ‘There is a considerable difference between 
the observed and calculated densities of perovskite 
ceramics indicating disordered regions between domains. 
Colour and electricai conductivity are also variable. 
Attempts were made to grow SrTi0; by the Verneuil process 


but complications due to the formation of the hexagonal 
phase occurred and Lowered permittivity. Growth from 
the melt has also been tried using an arc furnace put 
difficulties with oxygen deficiency and the metastable 
hexagonal phase again arose, Reme jka (Ref 46) reported 
shat the presence of iron oxide hindered the formation 
Cardl/3 of oxygen defects but only 1.5% ferrate in BaTiO; gave 
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SOV/70-4-1-18/26 
Experimental Work on Growing Single Crystals of Ferroelectrics 


a hexagonal structure. In 1956, zone refining was tried 
very successfully, crystals greater than 1 cm being 
obtained but attention has turned to the use of crystals 
with artificially introduced disordering. It was found 

in 1951-2 that appropriate thermal treatment could 

restore BaTiO, with poor permittivity curves to the proper 


state and the composition to the equilibrium value. In 
1953, it was found that foreign atoms could alter the 
temperature variation of physical properties and solid 
solutions of BaTi0,~BaSn0,~BaZr0, were studied, Because 


of applications to memory devices, the interest in single 
erystals and their electrical properties increased, Melts 
of KF were used for obtaining crystals of (Ba, Pb)Ti0z 
and. (Sr,Ba)Ti0;. Dielectric properties have been 


measured at from 50 to 10° c/s, including recording of the 
hysteresis loop under various conditions, Linear expansion 
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SOV/70-4-1-18/26 
ixperimental Work on Growing Single crystals 2 Forres Cestrica 
coefficients have been measured as has the dependence 
of Curie point on composition, A volume jump at the 
Curie point can be shown dilatometrically, X-ray 
measurements for (Ba, 5) Pby 5)Ti0, Single crystals gave 


Fimo? % = 4.037 £ and “c/n 2 1.018 at 20 %, 


Cinematographic Tecords of jump-like tran 
about 500 “G) taking 0.1 to 0.4 
of 2-4°/min have been made, The 
structure in electric fields have 
There are 3 figures and 48 referen 
Soviet, 2 “nglish, 1 Dutch and i international, 

ASSOCIATION: Rostovskiy--na-Donu 80S. universitet (Rostov-Ha -Dew 
tate Universit 


rs) 
SUBMITTED : December 7, 1958 


Sitions (at 

sec at a rate of heating 
changes in domain 

been followed, 

ces, 44 of which are 
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AUTHORS : Khodakov, A. L-, and gholokhovich, M- L. 


ww VT 
TITLE:  Monocrystals of Solid BaTiO,-Basn0, olutions 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vol. 24, No. 10, pp. 1238 - 1241 


TEXT: Experiments conducted for obtaining monocrystals of solid 


ee 


BaTiO,-BasnO solutions from different molten media are described. It 


was found to be possible to obtain the said monocrystals with @ high J 
BaSn0, content from KF-BaTi0,-Basn0, melts. These monocrystals are 


easier to produce when nonannealed BacO, and snd, are used. The authors 4 
succeeded in obtaining monocrystals of solid BaTi0,~Basn0 solutions 

with a Basn0, content of up to 13%. Experiments were made with the ad- 

dition of Fe,0z in order to obtain lamellar crystals. It was found that 
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the formation of lamellar crystals ig dependent on the cooling condi- 
tions and concentration of the melts, but is not dependent on the 
presence of Fe 0, impurities in the solution. Every get exhibits dif- 
ferent values of the dielectric parameters, which can be explained by 
different crystal growth conditions. The characteristics shown in 


Figs. 1~3 are, however, typical. As Day be seen from Fig.1, the depen- 
dence of the dielectric constant of BaTiO, ~Basno, on the field strength 


much more marked than is the case with 
pendence of the reverge dielectric constant 


of the alternating field iz 
BaTio, crystals. Algo the de 


on the magnitude of the constant displacement field is more marked in 
them than it is in BaTio, crystals. For the practical use of Piezoelec- 


tric materials, an important factor ig the change of their capacity 
with a change of the alternating voltage and simultaneous effect of the 
displacing constant field. These dependences are Siven in Fig.2. The 
hysteresis loops exhibit an ordinary form. At the Curie point they pass 
Over to a straight line. Fig.3 shows the values of the reverse dielec- 
tric constant at different points of the hysteresis loops for crystals 
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SOURCE: RZh. Fizika, Abs. 48368 


AUTHOR: Sholokhovich, M. L.j Khodakov, A. Li jy Renetuveeye, T. Nej 
Varicheva, Vos 
aoe yp 


TITIE: New ferroelectrics with large nonlinearity 


CITED SOURCE: Sb. Segnetoelektriki. Rostov-na-Donu, Rostovsk. un-t, 1961, 
12-20 ssa aN ecm 


TOPIC TAGS; Ferroelectrics, haffnium-doped, dielectric properties, production 
techniques 


TRANSLATION: The dielectric characteristics and the electric conductivity Sigma 
of solid solutions of Ba (Ti, Hf) 0 sub 3, containing up to 25 molar percent of 
Ba, Hf © sub 3 have been investigated. The ceramic specimens were prepared in 
accordance with the usual technology, using triple annealing at 100, 1450, and 
1500 degrees C, with the duration of the annealing at 1000 ¢ amounting to” 20 
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ACCESSION NR: AR3000363 " 
hours, but even under these conditions the specimens which contained more than 
5% of Ba Hf O sub 3 were quite porous. Measurements made on single crystals 
obtained in the form of plates 80 - 500 microns thick from a melt of Ba Ti O sub 
3, Ba C O sub 3, and Hf O sub 2 in KF have shown that the Curie temperature t 
decreces linealiy with increasing content of Ba Hf O sub 3. The maximum value 
of Epsilon is cbserved for a composition containing 6 molar percent of Ba Hf O ; 
sub 3. At room temperature, tg Delta of single crystals of the investigative | 
materials ranges from 003 to 0.07. The ratio of Epsilon at the Curie point to Se 
Epsilon at room temper. e reaches 20-30. No such increase in Epsilon is 

observed in the cet specimens, mall amounts of Ba Hf O sub 3 influence 

noticeably the nomenial properties of the solid solutions. Ata frequency of 

50 cps, Epsilon increases with increasing field by more than 200 times, and it 

may reach 100,000 at a field & equals 0.6 kv/ em, with the increase of Epsilon 

being accompanied by an increase of tg Delta, which goes through a maximum at ae 
approximately 1 kv/ em with increasing E, after which it decreases and reached we 
0.2. In the region of weak fields, the coefficient of reversible nomeniality of oe 

the single crystals of Ba (Ti Hf) O sub 3 is much higher than in solid solutions 

Ba (Ti Sn) O sub 3. The hysteresis loops of these single crystals are 

rectangular and reach saturation even at fields of 5 kv/cm. An anomaly is 

observed in the temperature variation of Sigua for most crystals near the Curie : —_= 
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AUTHORS: Sholokhovich: M. L. and Fesenko, Yeo Gs 
! 


TITLE: Preparation and structure of deyatale tor Some Lead-con- 
taining Ferroelectric Substances ead Their Solid Solutions 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vol. 24, No. 10, pp. 1242 = 1246 


TEXT: The authors describe their,attempt to obtain monocrystals of 


solid solutions of, EbTiO,-Poaz0, pt PbNb ofbrystale, and of solid so- 
lutions of PbTi0,-PbNb,0¢ from their solutions in PbO-B, 0, melts. The ‘. 
authors applied the method described in Refs. 1-4. Fig.1 shows the 
crystallization surface of the section [50PbO + 50 B,0,|-PbTi0,-PbZr0, 


which was studied up to 4000°C. From some melts of the section examined 
the authors obtained monocrystals of solid solutions of Pb(Ti,Zr)0, 


with a PbZrO, content of up to 13.9%. The shape of the gold-yellow, 
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transparent crystals differed according to the conditions of crystalli- 
gation, and exhibited, above all, hexahedral plates and cubes. X-ray j 
structural analyses showed that they belong to the perovskite type with 
a tetragonal cell. Type of structure, symmetry, and parameters were de- 
termined by means of powder patterns. The dependence of the parameters 
on the concentration is illustrated in Fig.2. These data agree with 
those obtained for the corresponding polycrystalline solid solutions 
(Ref.5)- The refractive index determined by immersion amounts to 2.72 
for all crystals examined. The Curie points were found with the help 

of a polarization microscope. It was found that monocrystals of lead 
metaniobate may be obtained from its solutions in PbO-B,0, melts. Fig.3 


shows the surface of the primary crystallization of the systen 


PbO-B,0,~Nb, 0,5 which was studied up to 1100°C. When the melts finally 


solidify, only lead metaniobate and lead borate glasses crystallize. 
The crystals obtained showed piezoelectric properties only after a heat 
treatment of three and a half hours at 1300°C. Their dielectric proper- 

ries ore studied by A. Le Khodakov (Fig.4). Fig.5 shows the fusibility 
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diagram of the aystem [50% pbo + 50% B,0,]-PoNd,0¢-PbTIOs» which was 


studied up to 1000°C. The X-ray structural analysis of the crystals 
that were subjected to a heat treatment at 1300 C has shown that within 
a wide concentration range (from PbNb,0,¢ to 90% PbTiO, and above) there 
of solid solutions which do not belong to the 
tructure of the crystals. 
hombohedral PbNb,0¢ to 


ig a continuous series 
perovskite type> Heat treatment changes the s 
Tt is assumed that there is a transition from r 


the modification described in Refs» 8 and 9, namely, rhombic PbNb,O¢- 


dergo a heat treatment 


The measurement of crystals that did not un 
f rhombohedral PbNb,0¢ 


showed a monotonic change of the parameters 0 


with an increase of concentration of PoTi0;- fhe authors thank 


A. De oda for his interest in the work. The present paper Was read 
at the Third Conference on Piezoelectricity ; which took place in Moscow 


from January 25 to 30; 4960. There are 5 figures and 9 references: 
4 Soviet. 
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ASSOCIATION: Fiziko-matematicheskiy nauchno-issledovatel'skiy institut 
pri Rostovskom-na-Donu gos universitete (Scientific 
Research Institute of Physics and-Mathematics of 


Rostov-na-Donu State University. .- 
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ATE TS 
AUTHORS ; Khodakov, A.L. and Sholokhovich, M.L, 
TITLE: Preparation and Dielectric Properties of Single 


Crystals of Solid Solutions of Lead Metaniobate 
Pb (T103-Zr03) and Crystals of Solid Solutions of 
Lead Metaniobate and Lead Titanate 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenty, Fizika, 
1961, No.2, pp.85-91 


TEXT: Melts of the PbO-B203 system were used as solvents for 
preparation of the crystals. Molar quantities of PbO and Bj03 
were taken, and mixtures of PbO, Ti0g and ZrOgq of given 
concentrations added, Single crystals of solid solutions of. 
PbTiOz and PbZr03 were grown in this way containing 1.4, 1.7, 
3.2, 5.4, 7.0 and 13.9% PbZr0z. The composition was determined NC 
by X-ray spectrographic analysis. The crystals were gold-yellow 
in colour and were 6-sided platelets, cubes or intermediate forms. 
The size was up to 4 mm, The colour darkened with increase of 
PbZr03. A 24% mixture of 50% PbO and 50% Nb205 was added to the 
PbO-B503 melt, heated to 1100°C, held for 7 hours and cooled to 
500°C at 20°C/hour. The furnace was then switched off, 
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Crystals of PbNb206 were obtained which were light yellow in 
colour. They were transparent 6-sided or right-angled platelets, 
Various forms were obtained and a photograph shows some of these 
forms, Single crystals of solid solutions of PbTiO; and 
PbNb206 containing 25, 50, 75 and 90% PbTiO, were prepared by 
heating PbTi0z and PbNb206 in PbO and B203 to 1000°C, holding 
for 3 to 7 hours and cooling to 600°C at 20°C/hour., The crystals 
had a transparent orange colour and were 3-sided plates of.-3 mm. 
The solidification surface for the PbTi03 -PbNb205 - (50% PbO + 50% B203) 
system is given in Fig.2. Measurements of the dielectric 
constant and the loss factor were made on the solid solutions. 
Fig.4 eens the relation between ce and tg 6 and temperature 


(at 10° c.p.s.) for the solid solution containing 3.2% PbZr03. 

The small addition of PbZr0z has no effect on the dielectric 

properties and the crystals possess large tg 6 values. The curie 

point for different contents of PbZr03 was as follows: "= 
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Fig.5 shows the relationship between electrical conductivity 
and temperature for the solid solution containing 3.2% PbZr03. 
The conductivity sharply increases with temperature, the crystal 
behaving as a semiconductor. The following conclusions are 
arrived at. 1, Im using melts of the B203=Pb0 system as 
solvents, single crystals of the solid solutions Pb(Ti03-Zr03) 
containing up to 1.39% PbZr0z were obtained for the first time. 
2, Single crystals of PbNbp0G were obtained with side lengths 
of up to 5 mm. 3, For the first time single crystals of the 
solid solutions PbTi03-PbNb206 containing 25, 50, 75 and 
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90% PbTiO, were obtained. k, The dielectric properties were 
studied of single crystals of pb(Ti-Zr)03 and it was established 
that slight additions of PbZrO do not have any influence on the 
dielectric propertigs, 4s can be seen from Fig.4, and the crystals 
have high tg 6 valiéay. 5, The electric conductivity of 

Pb (Ti-Zr)03 crystals’ increases strongly with increasing 
temperature they have a semiconductor behaviour. 

6, The dielectric’ properties of PbNb26 single crystals were 
studied and it was found that appropriate heat treatment 
transformed these into the ferroelectric modification. There are 
6 figures, 2 tables and 10 references? 4k Soviet and 6 non-Soviet. 


ASSOCIATION: Rostovskiy-na-Donu gosuniversitet 
(Rostov-on-Don State University) 


SUBMITTED: May 3, 1960 
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AUTHORS: Sholokhovich, M. L-, ond Khodakov, Ao Ls 
* Sete ee 
TITLE: Preparation and properties of BaTiO, - BaSn0, solid 


solution monocrystals and of PbTid, monocrystals 


SOURCE 3 Akademiya nauk SSSR. Institut kristallografii- Rost 
kristallov, vo 3, 1961, 463-467 


TEXT: The authors describe the preparation of thin monocrystalline 
plates of BaTi0, ~ BaSn0,, solid solutions and of PbTi0, by cooling D4 


suitable melts. Ferroelectric properties (nonlinearity, rapid rise of 
permittivity at the Curie point, strong temperature dependence of per 
mittivity) were much more marked in monocrystals than in ceramic 


BaTiO, ~ BaSn0, solid solutions. Two other series of experiments were 


carried out using charges consisting, apart from KF 5s of BaTiO, + Sn0, 
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mixture (fired first at 1200°C) or of BalO, + Ti0, + Sn0, mixture 


(fired first at 1200°C). These two series of experiments were not sute 
cessful in producing monocrystalline plates. PbTi0, plates were grom 


from a wixture containing: 2 parts PbO + 2 par ts Tid, +1 part PbTi0, ° 


The best thermal cycle for preporing plate-shaped monocrystals wass x 
heating for 5 hours until 560°C was reached; keeping at 950 C for 20 

hours; cooling to 600 C at 15 = 20 deg/hour. Monocrystals ‘vere separated 

out by washing in nitrig acid. They were six-sided or square plates 

(3 ~ 4 mm sides and 100 pA thickness) and many of them were of the mone- 

domain typeo They were light yellov, transparent and had e refractive 

index of 2.71 . Their crystal structure was tetragonal perovskite. The 

room temperature permittivity (& = 80) of plates was lower then that of 
PbTiO, ceramics or cubic monocrystels} this was probably due to pré~ 
dominence of c-domains since permittivity is low along the c-axiso At 


room temperature the tg d of plates was 0.055 (compared with tg § = 
= 0,300 for cubic monocrystals) and the losses ros¢ more slowly with 
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temperature than in monocrystalline cubes. There are 4 figures and 9 
Soviet—bloc references. 
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a mee B107/B218 
AUTHORS: Sholokhovich, M. les Varicheva, V. I. 
TITLE: The reaction in the system PbO - Nb40. - B,0, and in the cut ee 


(50% Poo + 50% B,03) - Pod, 0; - PbTiO, . a 
PERIODICAL: Zhurnal neorganicheskoy khimii, v. 6, no. 4, 1961, 944-947 


TEXT: The melting processes in the system PbO - Nb, 95 - BAO, were studied 

up to about 20 mole% of Wb, 0, (Fig. 2); besides, the authors investigated \ 
the cut (50% PbO + 50% Bo0z) ~ PbNb,0¢ - PbTi0; in the corner a” 
(50% PbO + 50% B,0) (Fig. 3). The phases of this system can be important 


because of their piezoelectric properties. The initial substances were: 
PbO for analysis, chemically pure Bo035 Tid, for analysis, Nb,0. with a 


degree of impurity of about 2 %, including 1-1 % of Ta,0,- X-ray analysis 


was conducted by Ye- G. Fesenko, and tests for piezoelectric properties 
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were carried out by A. L. Khodakov. From the system PbO - Nbo0, - Bo0z5 13 
cuts were studied. In the region of high content of B,03) the system 


separates into component parts. The melts solidify in the form of glass. 
The major part of the system is ocoupied by the crystallization surface of 
lead metaniobate. Two more phases of the side system PbO ~ Nb,0, (A and B) 


do not remain stable in the ternary system, but decompose already at low 
temperatures (R, 588°C, R, 730°C). During solidification of the melt, 
PbNb 6 single crystals form in glass which may be removed by nitric acid. 
In this way, single crystals with an edge of 0.5 cm were obtained. These 
crystals adopt piezoelectric pro erties when heated at 1300°C for 3.5 hr. 
Studies of the cut (50% PbO + 50% By) - PbNb20g¢ - PbTiO; disclosed an un- 


interrupted series of mixed crystals between PbTiO, and PbNdA0¢: - These 


rhombic, imperfect crystals of the perovskite type are not piezoelectric. 
Only after heating at 1300°C for 6 to 9 hr the mixed crystals 75% PbNb,0¢ + 


25% PbTi0, and 50% PbNb,0¢ + 50% PbTiO, became piezoelectric. There are 
3 figures“and 16 references: 4 Soviet-bloc. The two references to 
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English-Leneue se rt 1959) E. C. Subbarao. J. Amer. Ceram. Soc-, 42) 
Bur. Stand. O¢) , 
448 (1959)- 


: March 14, 1960 
|: SUBMITTED: po 
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AUTHORS: tnodakov, Ae Les and Shot 2kho- ih, Se ks 

TITLE: Ferroelectric monocrystaia with Large nonlinearities 


PERIODICAL: Akademiya naik SSSR. Dok-sdy. 7 (4+, NOe 25 1961, 338-341 
PRXT: A potassium fiuoride solvent was used te grow ferroelectric 
monocrystaia from compositions ahich were solia solusions cf BaTiO, and 


BaHf0, « Concentration of the components and temperature conditions were 
determined from data on the system KF ~BaTiO ,-BaHf0, The monocrystals 
7 


qere grown in a closed platinum dish, placed in an eleatric furnaces The 
thickness of the resulting piates ranged Prom bO ta 700 pe The composi- 
tion of ths erystals grown differed considerably from that of the original 
mixture. At radio frequenciss the abso.ute Qieiestric sonstant reached 
“5,000 at Curie poiat and the e(t) curts has a sharp peak. At room 
temperature & = 500. The tangent of the dislectric logs angle is quite 
iow at radio frequencies (tan 6 = 293 ~2_z07Q™ ,. When She crystals are 
heated, the max imu dielectric constant increases and is at the same time 
cara 1/6 
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Ferroelectric monocrystalis with... Bi04/3B:38 


reached at lower field strengths (Fig. ‘3 
Bati0,-Balfo,, 
other compositions: K = Eafe is 5-6 for BaTiO., 20 for BK-2 (VK-2) 
cermet and >100 for the crystals described hers. &. is the absolute 


o ‘Ine saonlinearity of the 
erystals grown by the authors is much greater than that of 
A Na € 


, 


dielectric constant for E = 0. There is practically ne difference between 
the Curie point of the monocrystals des:ribed here and that of Belts 
monocrystals, except that the former hag tet ler parameters. This is 
achieved by injecting slight additions cf BaHfO,, The vrystais polarize 
easily and their piezo modulus a, ig greatec than that of ceramic baring 
titanate. B. M. Vul' is thanked by the authors for his interest. There 
are 3 figures, i table, and 5 Soviet references 
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AUTHURS } Khodakov, A-Les and Sho lokhovich, Li. Le 
TITLE: Single crystals of ferroelectrics with large 
piezoelectric moduli 
PERIODICAL: Kristallografiya, v.71 Nowy, 1962, 320 


TEXT: Single crystals of BaTi0~ containing lie BaHfOs have x 


been grown as triangular plates up to 2 cm in edge and up to 
O.7 mm thick. After electrical treatment the modulus dz51 
measured by statistical method, reacnes 

° 


cG@su) which is ten times the value for BaTi0>- 
Crystals of BaTiO; containing 2% BaHfO~ were also studied. 
In this case dz3 reaches & x io-© cast. 


30-110 (x 10- 


~ 


ASSOCIATION: Rostovskiy-na-Donu gosucarstvennyy universitet 
(Rostov-on~Don State University) 


SUBMITTED: July 1, 1961 
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AUTHORS: Kramarov, O.P., Khodakov, A.eL., Sholokhovich, M.L. and 
ori since ieee Day 
Fesenko, YeeG. : 


Single crystals of solid solutions of strontium and 
lead titanates : 


PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika, 
noe 1, 1963, 15, abstract 1 B5l. (In collection: 
Segnetoelektriki (Ferroelectrics), Rostov-na-Donu, 
Rostovsk. un-t, 1961, 5-11) 


TEXT: Single crystals of (Pb, Sr)Ti0, solid solutions, 
crystallized out of PbTiO. -SrTiO,.-KF melts cooled slowly 
(5-10 °C/h) in a platinum crucible, were studied. Specimens cont~ 
aining 10, 25, ho and 50 mole.% PbTiO, were obtained in the 1273- 
1103 “K range (i.e. at 1000-850 been ae Zoe containing 60 and 75% 
PbTiO, being crystallized out of melts cooled from 1373 °K : 
{1100 °c). %It was established that with increasing quantity of Sr 
ions, isomorphically displaced in SrTiO, by -Pb ions, the lattice 
parameter increased owing to the differénce in the ionic radii. 
X-ray spectrum analysis showed that the composition of specimens 
repar sg in this manner was practically identical with the 
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composition of the charge. The temperature dependence of ¢ and 

tan 6¢ in the 73-673 °K range (i.e. at -200 to +400 °C) was studied 

at 10° c.p.s. (see the figure; the numbers by each curve indicate 
percentage concentration of PbTiO. in the PbTio ~SrTi0, solid . : 
solution and at a frequency f = 50 c.p.s. The values’of G of 
Single crystals were found to be near the known values for poly- 
crystalline specimens. The magnitude of tan 6 increased slightly ji 
with increasi § Pb content and, at its minimum, was equal to 
(40-70) x 10°". The values of © of specimens with high specific 
conductivity were determined with the aid of a Specially designed 
dilatometer, Capable of measuring exvansion on specimens 1-2 mm 
long. With the aid of this method it was possible to establish 

that the temperature of phase-transformation of PbTiO, was 785 °K 
(512 203% The hysteresis loops studied at room tempeZature at 

£ = 50 c.p.s. in fields of up to 12 kV/cm had ho saturation. It 
was established that the refractive index of PbTi0.-SrTio_ solid 
solutions varied non-monotonically from 2.35 for the lattér to 

2.70 for the former Compound. There are & figures and lOreferences. 
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ar re E193/ E383 
AUTHORS: _ Sholokhovich, M.L., Khodakov, A.L., Lezgintseva, TN. 
~and-Vartctreva, V.I. 
TITLE: New, highly nonlinear ferroelectrics 


PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika, 
no. L, 1963, 15-17, abstract 1 B54. (In collection: 
Segnetoelektriki (Ferroelectrics), Rostov-na-Donu, ~ 
Rostovsk. un-t, 1961, 12-20) ~ 


TEXT: The ferroelectric properties of sintered compacts and 
single crystals of Ba(Ti-Hf)O. solid solutions, containing up to 

25 mole.% Hf,were studied. The powder compacts were sintered three 
times at 1273, 1683 and_1875 °% (1000, 1450 and 1500 °C), the 
sintering time at 1273 °x (1000 “C) being 20 hrs. The specimens 
were ground and recompacted after the first sintering operation. 
Sintered compacts containing more than 6% Hf were porous. Single 
crystals of Ba(Ti-Hf)0, (molten K,F, was used as a solvent) con- 
stituted coarse, triangular platelets joined along one of the sides, 
the length of tne sides and thickness of some platelets reaching, 
respectively, 2.5 cm and 80-500 p. Single crystals were light 
Card Lg = ; 
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yellow in colour and transparent. As a rule, a small number of 
Single crystals in the form of cubes were found in the top layer 
of the melt after cooling. X-ray diffraction analysis showed that 
the composition of Single crystals differed from the composition 
of the starting mixtures before crystallization. A study of the 
temperature-dependence of ec in the 273-423 °K range (15 - 150 °c) 
at 5 x 10 C.p-.S. showed that on increasing the concentration of 
Hf in the solid Solution the maximum of this relationship was 
shifted towards lower temperatures (a linear dependence on concen- 
tration of Hf was observed) and the highest value of ¢ was 
obtained in the solid solution Containing 6 mole.s; Hf; this is 
Shown in Fig. 1, where the numbers indicate the percentage conc en-~ 
tration of Hf and the broken curve relates to a single crystal of 
the solid solution. The value of tan 6 of single crystals of the 
solid Solution at room temperature was of the order of 

(300-700) x 107°. The field-dependence of € and tan 6 ofa 
Single crystal of the solid solution at 50 C-peSe was also studied 
(see Fig. 2), The increase in ¢ of sintered solid-solution 
Specimens, caused by increasing the intensity of the field B ; 
was considerably less than that in the case of single crystals. 
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The field intensity ET » Corresponding to the maximum value of « , 
increased with increasing frequency ff, Oscillograms of 
hysteresis loops of Single crystals of solid Solutions were 
characterized by pronounce ed rectangularity and reached saturation 
in fields as weak as 5 kV/cm. The, total polarization ability of 
the crystals reached 30 - 35 kg/cm”. Slight asymmetry of the 
hysteresis loops was attributed to the effect of electrons. A wide 
loop indicated considerable hysteresis lossés, the nature of which - 
Was not associated with relatively low conductivity. A character- ik y 
istic anomaly was observed in the t enperature-dependence of the 
electrical conductivity o in the vicinity of © (see Fig. 3). It 
was established that the nonlinear properties of Single wystals 
were particularly strongly revealed under the simultaneous action 
of constant and alternating fields. The relakionship between ¢ 
and the intensity of a DC field E at f = 10 CepeS.s is shown in 
Fig. 4, where the numbers Given by each curve indicate the 
intensity of the alternating field. The most useful fact from the 
practical point of view is that maximum nonlinearity is observed 
in weak fields. There are 8 figures and 8 references. 
cAbstracter's note: C 1 ran ion. 
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" AUTHORS: Sholokhovich, M-L.a, Kramarov, 0.P. and 
—~Varicheva, V.I. 


TITLE: Single crystals of lead metazirconate 


PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika, 
no. 1, 1963, 17-18, abstract 1 B56. (In collection: 
Segnetoelektriki (Ferroelectrics), Rostov-na-Donu, 
Rostovsk. un-t, 1961, 31-36) 


TEXT: A method is described for growing single crystals of 
PbZro0.., up to 30 p in size, from melts containing PbO and ZrO 
mixtukes dissolved in KF, KCl, PbF,, Pb,(P0,),, NaCl, Na,WO, or 
Na.Mo0,~. Another method, entailing the” volatilization of NaCl 
frém a‘ PbO-Zr0,—-PbC1l,, melt, made it possible to produce PbZro. ; 
single crystals, 1-2°mm in size, for which the temperature- 2 | 
dependence of e was determined (see the figure). The effect of N 
temperature on the hysteresis loops was also studied. There are = 
1 figure and 15 references. 


Editor's note. In the original the frequency is erroneously given 
in "mc/s" instead of "Mc/s". 
Card 1/2 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549820019-2" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549820019-2 


S/.96/es aco /seiObIIORE 
Single crystals of .... E193/E383 


LAbstracter's note: Complete translations | 


Figure: 
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 £1562526 _gart(1)/ae4(s)-2/sCa)/Bec(t)/ave(+)/aBC(b)=2/mNP(b). Peedo/Ple 
- ACCE fare TRE? RRVGHE SSP! SG s/0081/63/000/012/0071/0072. 
‘SOURCE: RZh, Khimiya, Abs. 12B,66 ie he oe ae te 


‘AUTHOR: Kramerov, 0. P.3 Khodakov, A. ej Sholokhovichs M. le; 
‘Fesenko, Ye. Ge Z eae 5 |” Naira aeencrmeem samnssecsesacaesic 
‘TITLE s Monocrystals. of solid solutions of atrontium “and lead ah ea 4 
ititanates - \% ane en Oe ed age 
CITED SOURCE: Sb, Segnetoelektriki, _Rostov-na-Donu, Rostovak. “un-t, 
“TOPTG TAGS:. golid. solution, strontium, lead, strontium titanate, 
‘lead titanate, monocrystalline structure -— gee ee A ee eS 


meet wt Portage ates ree reerresy et 
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‘TRANSLATION: The fusion diagram for the system KoFp-~-PbT10 ~-SrTidg : 
‘has been studied and the formation of a continuous series of solid ©... 
-golutions (Pb--Sr)Ti0. has been estavlished. For: determining the  . 
‘position of the Curie” point 4n compounds with high electrical. . 

‘conductivity, a specially constructed dilatometer was used which — bo 
f-- permitted measurement of elongation in“samples:of-1-2-mn,~~A- phase —---: 
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‘transition temperature of 512° for monocrystals of PbT103 was dete 
‘mined by the same method, The Curie point for monocrystals of solid. 


‘solutions is close to the data known for polycrystalline samples. 

‘The refractive index for monocrystals (Pb-<Sr)Ti0. changes-ina °°: 

‘nonmonotonic fashion within the limits of 2,35. (ror SrTi0,) to  .-_ 
2.70 (for PoT103). i NR ee ee 
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| the cry were in the form of Laminates 
twins. was-held at 180° until _solu- 
tion was complete an ole B40°. BaTi0g crystals ob- 
tained in this wey ere ‘ordinari e fa this case the pre- |. 
sence of the dopant 4 hi tal form) me concentration of | 
in the final cr oot and orm oy affected by PFO”. | 
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starting fields (the field at which a rapid rise of polarization be- 
gins) were increased from about.500 V/em for. pure BaTi0g to between. | 
750 and 950 V/em for the doped crystals. Orig.art.has: 4 figures. — 


| ASSOCIATION: Nauchno-issledovatel 'skiy fizike-matematicheskiy insti-- | 
| tut Rostovskogo-na-Donu gosudarstvennogo universitete (Physico-mathe-) 9 ~ 
| matical Scientific Research Institute, Rostov-on-the-Don State Uni- T*. 

versity poe ase 
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AUTHOR: Kramarov ,O.P. ; Sholokhovich M.L.; Granovski V.G.; Berberova L.M3Nikulina ,V.P. 
Se eeentania nll Icha Bs Sewn GPanovskly ,V.G. rene Ag Dae 


ORG: Rostov-on-the Don State University (Rostovskiy-na-Donu g0sudarstvennyy 
universitet) ~~~ 


TITLE: Increase of the Curie point of ferroelectric erials by introduction of 
nonferroelectric dopants Zieport, Fourth All-Union Conference on Ferro-electricity 
held at Rostov-on-the Don 12-16 Septenber a 


SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 29, no. 1, 1965, 2064~2067 
ye ; 


24 ae ae +7 27 44 
TOPIC TAGS: ferroelectric material, solid solution, dopant, barium titanate, 4%." 
zirconium, copper, silicon, dielectric constant, dielectric relaxation, Curie point. 
v7 v4 a 
ABSTRACT: The temperature dependence of the dielectric constant of BaTiO, and ferro- 


electric (Ba, Sr)T10, and Ba(Ti, Zr)0., solid solutions containing up to fo 
or CuT10, 
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and semiconductor-grade 310, being employed. The Curie point of the cp BaTiO, was 
higher than that of the less pure material, but it was raised still higher by addition 
of the pure BaSi03. It is concluded that relaxation processes are not involved, but : 
that a true increase of the Curie point takes place. The ferroelectric nature of the 
dielectric constant maximum in the doped materials was confirmed by observation of the 
hysteresis loops. The addition of the nonferroelectric dopant lead in all cases to a 
broadening of the dielectric constant peak (diffusion of the phase transition) and in 
most cases to a reduction of the maximum value of the dielectric constant. The result 
are discussed briefly in terms of the: theory of A.L.Khodakov and V.G.Granovskiy (Izv. 
vysh. uchebn. zaved, Fizika, No. 2, 118 (1962)). "Fictitious Curie points" are 
assigned to the dopants, from which their influence on the Curie point of the doped 
ferroelectric can be calculated. It is suggested that it may be possible to obtain 
ferroelectric solid solutions of nonferroelectric components homologous with BaT410,. 
It is not possible, however, to characterize the effect of a dopant by any single 
property of the added ion as, e.g., its polarizability. Further investigation is 
desirable. Orig. art. has: 1 furmula and 5 tables. 
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AX 7 
ORG Rostov-on-the Don State University (Rostovskiy~na-Donu gosudarstvennyy 


universitet) 


TITLE: Preparation of solid solutions of barium and lead titanates from water~ . 
soluble compounds and characteristics of such solutions LReport, Fourth All-Union eas 
Conference on Ferroelectricit held at RNostov-on-the Don 12-16 September 19647 gz 

7 . ry yi 


SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, V- 29, no. 11, 1965, 2068-207 


TOPIC TAGS: ferroelectric material, solid solution, barium titanate, lead, titanate, 
dielectric constant, Curie point 7 >? 27 77? 


ABSTRACT: Chemically pure (Ba, Pb) Ti0, solid solutions were prepared from water- 
soluble reagents by coprecipitation fron titanium tetrachloride, barium chloride, and 
lead nitrate solution, and by the exchange reaction between potassium titanyl oxalate 
and lead and parium nitrates. The chemical procedures are discussed in some detail 
and the properties of the solid solutions are described briefly. Lead titanyl oxalate 
synthesized at room temperature from titanium tetrachloride and lead nitrate by the 
method of B.V.Strizhkov, A.V.-Lapitskiy, and L.G.Vlasov (Zh. prikl. khim., 34, 673 
(1960)) was always contaminated with jead chleride, as were also the coprecipated mix- 
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tures of lead and barium titanyl oxalates. It was not possible so to adjust the pi 

as to eliminate this contamination. Lead chloride also precipitated when the synthesis 

was performed at g0°c by the method of w.$.Clabaugh, E.M.Swiggard, and R.Gilchrist 

(J. Res. Natl. Bur. Standards, 56, No. 5, 289 (1956)) and could only be removed : ia 
(together with some of the titanyl oxalates) by prolonged washing with hot water. - ; oes 
X-ray studies of the coprecipitated materials clearly showed the formation of tetra- 

gonal solid solutions after heating to 800°. The degree of tetragonality decreased 

regularly from ead to barium. The resulting chemically pure solid solutions sintered 

poorly and it was not possible to obtain dense ferroelectric ceramics by gintering in : ; 
air at 1100 to 1300°. ‘The Curie point of a ceramic of the composition’ Roy 
(Bag 95? Pb 95) T2103) derived from the temperature dependence of the dielectric aN 
constant at 1 megacycle/sec, was 153°. This is considerably higher than the approxi- 

mately 140° curie point usually obtained for ceramics of this composition prepared 

from technical grade materials. The increase of the Curie temperature is ascribed to ; 3 
the purity of the material. The dielectric constant itself was lower than is usually ; fe a 
obtained for ceramics of this composition, owing to the large porosity due to poor es 
sintering. Orig. art. has: 1 figure and 3 tables. 
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Directional factor in the development abroad of aviation equipment 
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(MIRA 14/4) 
(Aeronautics, Military) (Submarine warfare) 
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AUTHOR: Kotyuzhanskiy, G.A., Sholom, M.M., Epshteyn, V.L. 


TITLE: An algorithm for selecting symbol 
limited storage capacity 


SOURCE: Problemy* kibernetiki, no. 


computer programming, 
memory sparing 


TOPIC TAGS: 
selection, storage capacily, 


g derived which could be u 
anslation using ai ay 


ABSTRACT: 
probleins such as: 
subjected to the selection 
reinforces them in the operational memory; and 2. 
combinations of aymploms and diseases are 
most probable diagnosis being obt 
disease-complexes with respect to the symptom—- 
occurrence of an epidemic, whether the patient w 
Generalization requires 4 source generating sym 
'm' symbols belng stored for lochnical reasons, and 
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DASHKEVICH, B.N.; TSMUR, Yu.Yu.; SHOLOM, V.P. 


Synthesis of tertiary acetylenic alcohols exhibiting halochromism. 
Ukr. khim. zhur. 27 no.4:479-480 ‘61. (MIRA 14:7) 


1. Uzhgorodskiy gosudarstvennyy universitet, kafedra organicheskoy 
khimii. 
(Alcohols) 
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MIRZOYEV,:D.A.3 SHOLOMINSKAYA, L.F. 


Bitumen potential of Mesozoic sediments in th: Yuzhno-Sukhokumsk 
region in Daghestan. Iavovyseucheb, zav.prss' i gaz 5 no.5? 
4-8 '62. . (MIRA 16:5) 


1, Dagestanskiy gosudarstvennyy universitet imeni V.I.Llenina i 
Institut geologii Dagestanskogo filiala AN SSSR. 
(Daghestan—Bitumen--Geology) 
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fafa Sa ozhnikav, Rostislav, 
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